Achromobacter anitratus is rarely reported as the causative organism in human infections. We could find only six fatal cases described in the literature, four of them in one article (Lutz, Grootten, Velu, and Velu, 1956 ) and the other two individually (Ferguson and Roberts, 1950; Gardner, Pines, and Stewart, 1960) . We record four instances of infection with this organism, one of which was fatal, from the practice of one hospital during a period of two months.
CASE REPORTS CASE 1 A man of 55 was admitted urgently suffering from severe abdominal pain and nausea. There was no history of dyspepsia or of previous similar attacks of pain. On examination the abdomen was as rigid as a board and he was noted to have generalized neurofibromatosis. At laparotomy there was free bile-stained fluid in the abdominal cavity and generalized peritonitis. No cause for the peritonitis was found, there was no peptic ulcer and no perforation of the bowel, the appendix was healthy, and, apart from containing a few small stones, the gall bladder appeared normal. There were no herniae and no diverticulae of the bowel. The abdomen was closed with drainage; the drainage fluid contained large amounts of amylase and some bile and the serum amylase content was high (1,000 units); these results suggested a biliary and pancreatic fistula. The condition of the patient deteriorated despite supportive and antibiotic therapy and one month after the operation he died. Achromobacter anitratus associated with E. coli was isolated on several occasions from the drainage fluid. Post-mortem examination was carried out the day after death. The principal findings were as follows:
There was generalized neurofibromatosis affecting the superficial nerves of the skin and also the nerves of the abdominal viscera. There was an abscess in the lesser sac Achromobacter anitratus was isolated in pure culture from this abscess. CASE 4 A man aged 41 was admitted for arthrodesis of the ankle after a compound fracture which had led to painful arthritis. On admission he was found to have a minor infection of the old wound and operation was deferred. Achromobacter anitratus was isolated in pure culture from this lesion, which healed without event.
DESCRIPTION OF ACHROMOBACTER ANITRATUS
All four strains were small Gram-negative coccobacilli was tested in Kligler's iron agar medium. Nitrate reduction was tested both in broth culture (Wilson and Miles, 1955) and by a plate method (Cook, 1950) . Gelatin liquefaction was investigated by growing the organism in this medium at room temperature. Growth at 44°was tested in nutrient broth, and the soap tolerance was tested on 10% soap agar plates (Billing, 1955) . ANIMAL PATHOGENICITY possessing capsules. All were non-motile. All grew well Animal pathogenicity was determined in both mice and on unenriched media and MacConkey agar at room guinea-pigs. An overnight broth culture was made and temperature and 37°C. but did not grow on deoxycholate-0-5 ml. was inoculated intraperitoneally into each of four citrate agar or S.S.agar. There was slight haemolysis on mice and 1 ml. into each of two guinea-pigs. Strains from horse-blood agar. No growth occurred anaerobically. Cases 1 and 4 were pathogenic for both mice and guineaOn nutrient agar after 24 hours at 370C. the colonies pigs, the animals dying within 24 hours; large numbers of were circular, about 1 mm. in diameter, convex, smooth Achromobacter anitratus were recovered from the periand glistening with an entire edge; they were greyish toneal cavity and spleen and heart blood. The strain from white, moderately opaque, iridescent, of a butyrous Case 2 was pathogenic for mice but not guinea-pigs and consistency and emulsified easily. Detailed biochemical the strain from Case 3 was not pathogenic for either of reactions are given in Table I. these species. The strain from Case 3 differed from the other three strains in its absence of pathogenicity, its Brooke, 1951; Waage, 1953; Lund, 1954; Lutz et al., 1956; Gardner et al., 1960 (Billing, 1955) . The organism is a Gram-negative bacillus, usually coccobacillary in form, and often resembling organisms of the genus Neisseria from which it may be distinguished by the negative oxidase reaction. It closely resembles the organism described by von Lingelsheim (1906 Lingelsheim ( , 1908 (Cowan, 1938; McFarlan, 1941) . Seeliger (1953) regards the recently recognized Achromobacter anitratus and Diplococcus mucosus as identical but the ability of the strains of the latter organisms isolated by Cowan (1938) to reduce nitrates suggests a separate identity.
Piechaud, Piechaud, and Second (1951 Second ( , 1956 included this organism in the genus Moraxella and renamed it Moraxella glucidolytica whereas Ewing (1949) proposed its inclusion in the tribe Mimeae genus Herellea (De Bord, 1939 , 1942 . Henriksen (1952 Henriksen ( , 1960 has reviewed strains of Achromobacter anitratus from the viewpoint of taxonomy. He showed that representative strains of this organism have little resemblance to members of the genus Moraxella and placed them in the tribe Achromobactereae. He also mentioned the resemblance of Achromobacter anitratus to the Herellea genus but questioned the validity of the tribe Mimeae.
Despite its unusual nature Achromobacter anitratus is easily identified. It appears on primary isolations or on subculture as a non-lactose fermenting colony on MacConkey's medium with a characteristic cocco-bacillary morphology. Further confirmation of its identity is made by the sugar reactions; it produces acid in glucose but, as it is strictly aerobic, the fermentation is seen to be greater in the upper part of the tube and there is no fermentation at all in the Durham's tube. The routine sugars-mannitol, lactose, sucrose, and dulcitol-are not fermented and no indole is produced. Finally its ability to utilize citrate, the negative oxidase reaction and its failure to reduce nitrates confirm its identity. For this last test we have found the nitrate plate described by Cook (1950) Gardner, Pines, Ashley and (1956) and Stewart The natural habitat of the organism is uncertain. Isolations have been made from faeces and urine of apparently normal people (Philpot, 1956; Billing, 1955) and a variant tolerant of soap has been isolated from face flannels and sponges (Billing, 1955) . It is usually regarded as of low pathogenicity (Wilson and Miles, 1955 ) but a number of instances of human infection have been recorded and strains have been found to be pathogenic to mice, guinea-pigs, and rabbits (Schaub and Hauber, 1948; Stuart, Formal, and McGann, 1949; Lutz et al., 1956 , and the present series) although contrary findings have also been recorded (Brooke, 1951; Waage, 1953 There have been several fatalities following infection of the meninges after cranial operation (Lutz et al., 1956) . A recent fatal case was described in 1960 by Gardner et al. Their patient had suffered from chronic bronchitis for many years and died rapidly from a fulminating pneumonia and septicaemia. Achromobacter anitratus was isolated in a heavy growth from the sputum and was seen in smears of bronchial pus at necropsy. Case 1 is another fatality recorded of infection with this organism. In all of these cases infection with Achromobacter anitratus has supervened upon a serious pre-existing disease such as chronic bronchitis or chemical peritonitis due to the release of biliary and pancreatic enzymes into the peritoneum or upon a cranial operation. This association with other disease is seen also in the non-fatal cases recorded. The three patients of Rocha and Guze (1957) , in whom the organism appeared to play a major role, were suffering from cirrhosis of the liver, operation for closure of a patent ductus arteriosus, and renal calculus associated with severe paralytic poliomyelitis respectively. These observations and the common association of Archromobacter anitratus with other organisms suggests that the organism is of low pathogenicity towards man.
